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Background

● Oil extraction => wastewater
○ 600 billion liters of PW in 2017 in 

the U.S. alone1

○ Not easy to clean

● Using Microbes to clean = 
bioreactor

○ Increased salinity past marine

● Roseovarius genus prevalent
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Data and Methods
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● KBase
– Data Analysis: Phylo-trees, Pangenomes, Annotation, and Building of Metabolic Models

● KEGG Pathway Database
– Collections metabolic processes

● COG NCBI Database
– Cluster of Orthologous Genes



Analysis & Results
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● MAG1 is closest to MAG2

● MAG2 is closest to MAG1

● MAG3 is closest to Roseovarius 
nitratireducens TFZ and 
Roseovarius sp. A46

● MAG4 is closest to Roseovarius sp. 
EAC56 and Roseovarius sp. 
SAT174

Potential ID of Roseovarius MAGs



Analysis & Results
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● Phylogenetic Closeness
– 2 nodes out had the most in common

● By Environment/habitat
– Marine, Plastic Surface had most in 

common [shared functions, not 
enriched ones]

Enriched Function



Analysis & Results
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● ABC-type sulfate transport system, permease component [PDB 3d31]
– Transports molybdate/tungstate2 natural, inorganic metal salts3

● Tetraheme cytochrome c subunit NapC of nitrate or TMAO reductase (NapC)
– Transmembrane electron acceptor in Q-Cycle4

● Predicted esterase of the alpha/beta hydrolase fold [PDB:1UXO]
– Hydrolase, predicted to work on hydrophilic esters/thioesters5

● Serine protease, subtilisin family (AprE) [PDB:1SCJ]
– Predicted thermal-stability function6

● p-Aminobenzoyl-glutamate transporter AbgT
– Transport polycyclic aromatic hydrocarbon aminobenzoate7

Unique Functions Theorized Role



Hydrocarbon Degradation
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Benzoate

● 8/36
● Has a complete path for 
● Excluding MAG3
● benzoate => catechol
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Muconic Acid 
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● 10/36
● Excluding MAG3



Cinnamic acid

10

● 34/36
● Cinnamaldehyde turns into this 

with exposure to light



Aminobenzoate
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● Partial path



Hydrocarbon Degradation

12

● Benzoate, Muconic Acid, Cinnamic Acid 
– additives to fracking water

● Xylene, Dioxin, Caprolactam, Polycyclic aromatic Hydrocarbon
– Only has a 1-2 enzymes from the entire pathway
– Unsure if preforms



Analysis & Results
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● Common to 3
– MAG3 only has one

● Biopolymer transport protein ExbD/TolR [1,2,3]
– Iron uptake8

– MAGs 1, 2, and 4 have four in common
● Transcriptional regulator, AcrR family 

– Can have a role in biofilm formation/stress response9

● Common to 2
– Range of enzymes & transporters & specific subunits
– MAGs 1 & 2 share the most
– MAG 3 shares the least

Unique Function



Conclusion

● Might have a role in the actual 
– Hydrocarbon Degradation
– Inorganic metal metabolism

● Things to further explore
– Looking for things the MAGs don’t have compared to the other 

Roseovarius
– Iodide oxidation
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